The performance of Teak wood on exposure to outdoor weather conditions was investigated.
Wood is a naturally durable material that has long been recognized for its versatile and attractive structural properties (Feist, 1990) . It is widely applied as industrial raw materials for construction purposes but deteriorate on continued exposure to outdoor conditions (de la Caba et al, 2007) . Wood materials are vulnerable to harmful physical and chemical effects of the environment (Mahmoud et al, 2001) . Various physical and mechanical properties are affected by weathering such as loss of gloss, yellowing colour change, adhesion of layers, peeling, chalking, splitting and checking. Correlation of changes of selected properties under accelerated test serves for predicting service durability (de la Caba et al, 2007) . The surface durability of any material is its resistance to undesirable changes caused by the natural environment to which it is exposed during its service life. The main constituents of the environment which cause weathering or degradation are sunlight, UV radiation, temperature, oxygen, water and pollutants. Among the above factors, it has been found that sunlight, that is photo degradation caused by UV radiation is the most damaging, however, the synergistic contribution from others plays a significant part (Johnson and MaIntyre, 1996) .
Wood contains fibrous structure of cellulose, hemicelluloses and a three dimensional network of lignin, as well as other components in small quantities. Wood is a material capable of absorbing sunlight and initiating photochemical reactions. Free radicals are involved in the active intermediates for degradative chain reactions which caused the change of colour in wood when exposed to light. Lignin has been found to be responsible for the absorption of light and the formation of free radicals, which subsequently lead to the formation of quinones that contribute to the discolouration reaction (Obataya et al, 1998) . Free radicals rapidly interact with oxygen to produce hydroperoxide impurities, which in turn are easily decomposed to produce chromophoric groups, such as conjugated carbonyl and carboxyl groups. In recent years, the growth of the wood product industries has been accompanied by a significant expansion in the outdoor application of the material which has drawn attention in research for the protection of the appearances of the wood and the physical properties of the surface from weathering reactions. This study is therefore designed to evaluate the performance of Teak wood exposed to outdoor weather conditions. The parameters tested were percentage shrinkage, surface splitting and checking as well as colour changes in both radial and tangential directions
MATERIALS AND METHODS
Test pieces of wood measuring 20 mm x 20 mm x 40 mm were used for the evaluation of weathering characteristics of Teak wood exposed to outdoor weather conditions. The selection of test samples was done using the systematic sampling technique. A total of one hundred and sixty two test samples were used for the study. These test pieces of wood samples were obtained from six trees each of an even aged stand comprising three age classes of 15, 20 and 25-year old Teak wood respectively. The moisture content of the samples was computed using the formula:
M.C = Initial wt. of samples -Oven dry wt. of samples x 100
Oven dry weight of samples
The test samples were thereafter exposed to outdoor conditions for a period of 12 months and observed for dimensional changes such as percentage shrinkage, surface checking, surface splitting, and colour changes in both radial and tangential directions. The test samples were observed for dimensional changes every two weeks for 12 months. Changes in percentage shrinkage were measured using digital caliper while changes in surface checking, surface splitting and colour variations were visually observed and recorded in accordance with standard procedure (William et al, 2000) . (Figures 1 and 2 ). Analysis of variance carried out to test for significant differences among the sampled trees in radial and longitudinal positions showed that there were significant differences in percentage shrinkage of weathered Teak among the three age classes, the radial positions and the longitudinal position at 0.05 probability levels (Table 2) . Teak wood exposed to outdoor weather conditions either lost or gained moisture depending on the relative humidity of the environment until stable equilibrium moisture content was attained. There was a general decrease in percentage shrinkage with increase in the age of the tree, from 15 through 20 to 25-year old Teak wood respectively. The observed changes in dimensional stability associated with increase in the age of the tree could be due to changes brought about by increase in cell size and percentage of the early wood.
RESULTS AND DISCUSSION
Percentage shrinkage generally increased from the tree base to the top and from the innerwood to the outerwood. This pattern of variations correlates earlier findings (Mottonen and Luostarinen 2006; Seralde 2006) . The authors attributed variability in dimensional changes of wood to decrease in specific gravity along the tree bole. The increased in percentage shrinkage from the inner wood to the outer wood observed in this study is similar to the published work of Shupe et al (1995a and 1995b) for yellow Poplar. Koubaa et al (1998) also reported increase in dimensional changes along the tangential surfaces of some hybrid Poplar clones. They concluded that the dimensions of the inner wood shrink less than the outer wood in both radial and tangential directions due to greater amount of extractives in the inner wood and the increase in specific gravity from the inner wood to the outer wood.
Evaluation of Surface Splitting, Surface Checking and Colour Changes in Weathered Teak wood:
The results of the evaluation of surface splitting, surface checking and colour changes in Teak wood exposed to outdoor weather conditions are presented (Tables  3, 4 and 5). The observations made on the physical changes of the study samples were based on standard procedure (William et al, 2000) as follows: 10 (No Change), 8-9 (Slight Change), 5-7 (Moderate Change), 1-4 (Severe Change) Based on the above numerical values, there were no observed physical changes for surface splitting at both the radial and tangential directions among the three age classes of 15, 20 and 25-year old Teak wood respectively (Table 3) . Slight physical changes were observed for surface checking in the radial directions for 15 and 20-year old Teak wood. There were however, no observed physical changes in surface checking for the 25-year old Teak wood at the radial direction (Table 4) . At the tangential directions, moderate physical changes in surface checking were observed for 15 and 20-year old Teak wood while slight physical changes were observed in surface checking for the 25-year old Teak wood (Table  4) . The weathering performance evaluation of the studied samples in relation to dimensional changes showed that Teak wood is resistant to end splitting and surface checking in both radial and tangential surfaces. This observation is similar to the findings of Wang (1990) who reported that, teak wood was rank as one of the species most resistant to surface checking and end grain splitting. William et al (2000) also reported that Teak has the least surface checking and warping after cyclic wetting when compared to other tropical hard wood species.
Each value is the mean and standard deviation of 6 replicates sampled trees of Teak Means of the same age with different superscript are significantly different (p < 0.05)
The effects of weathering on colour changes observed among the three age classes were quite obvious. All the study samples irrespective of the tree age as well as the longitudinal and radial positions from where the wood samples were collected have severe colour changes in both the radial and tangential directions (Table 5 ).
Discolouration and loss of brightness was observed for all the study samples irrespective of the tree age. Radial and tangential surfaces of the study samples showed some colour changes as a result of outdoor exposure to weather conditions. The observed changes in the colour of Teak wood can be related to the decomposition of lignin in the surface wood cells as a result of photochemical degradation of the exposed wood surface from sunlight (Feist, 1990) . These changes in colour and brightness were readily observed in all the wood samples changing gradually from the fine grain colour to yellow and finally grey. This similar observation were made by Hon and Feist (1986) , when they exposed four hardwoods (red oak, white oak, yellow oak and sweet gum) to outdoor weathering and artificial UV light. They reported that discolouration and loss of brightness were observed for all the species regardless of their exposure conditions. Conclusion: Teak wood on exposure to outdoor weather conditions shrinks as it loses moisture and swells as it gain moisture in response to relative humidity of the environment until stable equilibrium moisture content was attained. Percentage shrinkage of weathered Teak wood increased from the tree base to the top and also from the inner wood to the outerwood. Percentage shrinkage however decreases progressively with increase in the age of the tree. Teak wood exposed to outdoor weather conditions were resistant to end splitting and surface checking in both radial and tangential directions among the three age classes of the study samples. Discolouration and loss of brightness was observed for all the study samples in both radial and tangential directions irrespective of the tree age. The observed changes in the colour of Teak wood were associated to the decomposition of lignin in the surface wood cells as a result of photochemical degradation of the exposed wood surface from sunlight. Teak wood of older age classes is therefore recommended for use in outdoor applications as a result of its less shrinkage and high resistance to end splitting and surface checking on exposure to outdoor weather conditions. This study has therefore shown that, plantation grown Tectona grandis wood from Edo State could perform favourably when used as structural material in outdoor weather conditions. 
